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ABSTRACT 
 
  Using the Water Erosion Prediction Project model, this study analyzes soil 
erosion and deposition values of an agricultural field located in Marcellus, New York that 
is currently suffering from erosion problems.  Sensitivity and calibration analyses are 
performed on the model using observed data from the 1940s.  Appropriate erosion 
control management practices including no-till crop management, terraces, and grass 
filter strips are simulated.  Recommendations are given comparing the simulated 
erosion values and a cost-benefit analysis of each better management practice in an 
attempt to reduce erosion rates and maximize the field’s profitability. 
   
INTRODUCTION 
 
  Soil erosion is a significant problem facing people worldwide.  It leads to the loss 
of valuable topsoil and consequently, lower crop yields. The sustainability of agriculture 
greatly depends on our ability to understand and reduce erosion processes.  In many 
developing countries, a relationship can be seen between the acceleration of erosion 
and the increased demand for food due to population increases.
1 Erosion not only leads 
to low crop yields, it is also a major contributor to water pollution.  Pollutants such as 
phosphorus bind to soil field profitability will be higher over a longer period of time 
particles and are subsequently transported to natural bodies of water through erosion 
processes in effect reducing water quality.   
Models are an essential aspect of predicting, controlling, and understanding 
erosion.  Numerous erosion models have been developed over the last 50 years that 
consider similar processes to make predictions: slope length and steepness, field 
management practices, and soil properties.  One of the most well known of these 
models is the Universal Soil Loss Equation (USLE) developed in 1965.  In 1969, an 
improved version of this model was developed: the Revised Universal Soil Loss 
Equation (RUSLE): 
 
A = R * K * LS * P * C 
 
where A is the average soil loss per unit area (tons/acre/year), R is a rainfall factor, K is 
a soil erodibility factor, LS is a slope length factor, P is a conservation factor, and C is   2 
cover and management factor.  Although effective, RUSLE has limitations.  One key 
limitation is that it uses an average slope for an entire field.  It does not account for 
slope variability throughout a field, which is often significant to erosion rates.  It also 
uses an average rainfall factor over several years meaning that a single storm event 
cannot be simulated. Therefore, unexpected results may occur in an unusually wet or 
dry year that the model cannot anticipate.
2  
 
Water Erosion Prediction Project: 
A more effective model is the Water Erosion Prediction Project (WEPP), which is 
the model used in this study.  It predicts water erosion on the field level using 
fundamentals of stochastic weather generation, infiltration theory, hydrology, soil 
physics, plant science, hydraulics, and erosion mechanics.  Unlike RUSLE, WEPP 
allows the prediction of erosion rates for individual hillslopes or a point located on the 
hillslope on a daily, monthly, or average annual basis.  WEPP also predicts the 
sediment yield of a hill slope, displaying graphically where the sediment is predicted to 
collect on the field.  The WEPP model interface allows the input and manipulation of 
several parameters: climate, soil type, and field management practices.  Manipulating 
specific input parameters mimics actual conditions and allows the simulation of tillage 
and field management practices.
3  
The following information was taken from the WEPP on-line documentation, 
Chapter 11.  WEPP has several important fundamental governing equations that are 
essential to the prediction process.  One of the most important of these is the Sediment 
Continuity Equation, which describes the movement of sediment in a rill: 
 
dG  = Df + Di 
            dx 
 
where x is the distance down slope (m), G is the sediment load (kg￿s
-1￿m
-1), Di is interrill 
sediment delivery to the rill (kg￿s
-1￿m
-2), and Df is the rill erosion rate (kg￿s
-1￿m
-2).  Di is 
independent of  x and always a positive value.  Df   is positive for detachment and 
negative for deposition. 
Interrill erosion is conceptualized as a process of sediment delivery to 
concentrated flow channels, or rills, whereby the interrill sediment is then either carried 
off the hillslope by the flow in the rill or deposited in the rill. Sediment delivery from the 
interrill areas is considered to be proportional to the product of rainfall intensity and 
interrill runoff rate, with the constant of proportionality being the interrill erodibility 
parameter,  Ki.  The interrill erodibility parameter is adjusted for various temporally 
changing factors.  The function for interrill sediment delivery also includes a factor for 
soil roughness impacts.  
Net soil detachment in rills is calculated for the case when hydraulic shear stress 
exceeds the critical shear stress of the soil and when sediment load is less than 
sediment transport capacity. For the case of rill detachment: 
 
Df  = Dc (1 -  G  ) 
                   Tc 
   3 
where Dc is detachment capacity by rill flow (kg￿s￿
-1￿m
-2), and Tc is sediment transport 
capacity in the rill (kg￿s￿
-1￿m
-2). When hydraulic shear stress of the rill flow exceeds the 
critical shear stress for the soil, detachment capacity, Dc, is expressed as: 
 
Dc = Kr (tf + tc ) 
            
where Kr (s￿m
-1) is a rill erodibility parameter, tf  is flow shear stress acting on the soil 
particles (Pa), and tc is the rill detachment threshold parameter, or critical shear stress, 
of the soil (Pa). Rill detachment is considered to be zero when flow shear stress is less 
than the critical shear stress of the soil. The rill erodibility and critical shear stress are 
also adjusted within the WEPP model as a function of temporally varying factors. 
Net deposition in a rill is computed when sediment load,  G, is greater than 
sediment transport capacity, Tc. For the case of deposition: 
 
Df  = bVf  (Tc - G)   
       q 
 
where Vf is effective fall velocity for the sediment (m￿s
-1), q is flow discharge per unit 
width (m
2￿s
-1), and ß is a raindrop-induced turbulence coefficient. For situations of rain 
drops impacting rill flows, ß is assigned a value of 0.5 in the WEPP model, while for 
other cases such as snow melting or furrow irrigation, ß is assigned a value of 1.0.  
There are several other important underlying equations that WEPP uses that deal with 
issues such as hydrologic inputs, flow shear stress, and sediment transport capacity 
that are not discussed in this paper.
4 
 
Better Management Practices:  
Controlling erosion is best achieved with on-site control structures and 
management practices.  Dealing with the problem on-site keeps the sediment on the 
field, where it remains a valuable resource.  Once sediment leaves a site, it is no longer 
considered a valuable resource.  It is instead considered a pollutant.  There are several 
effective management practices and control structures that reduce erosion rates.  This 
study will focus on three better management practices: no-till crop management, grass 
filter strips, and terraces.  Each management practice has advantages and 
disadvantages. 
No-till is a conservation tillage system where there is no disturbance to the soil 
such as plowing prior to planting other than the application of nutrients and pesticides.  
The season’s entire crop residue is left on the field, providing effective protection from 
erosion.  It is often used in areas that are susceptible to erosion such as fields with high 
slopes.  No-till provides several advantages: undisturbed soil leads to higher infiltration 
rates, reduces contaminant levels of runoff water, and significantly reduces erosion.  
Additional equipment is needed for this system such as a no-till planter, but the overall 
cost is competitive with conventional tillage systems.  Potential disadvantages of no-till 
systems include: using herbicides instead of tillage to eliminate competition from early-
season weeds raises production costs; the crop residue left on the soil in no-till systems 
hinders soil warming and drying, making planting more difficult and germination 
conditions less than ideal; no-till poses many new management challenges for the new   4 
no-till producer. For example, in no-till soybean, an increase in residue on the soil 
surface leads to an increase in soil moisture increasing the potential for soybean root 
diseases.
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  Grass filter strips capture sediment and reduce non-point source pollution levels 
by filtering runoff water that is leaving a field.  They are often used in areas that are 
relatively flat.  Grass filter strips remove solids in three ways: (1) deposition of bedload 
material and attached chemicals as a result of decreased flow rates; (2) trapping of 
suspended solids at the surface; (3) trapping of suspended material moving into the soil 
matrix with runoff water.
  The largest disadvantage with grass strips is that they can only 
be used effectively on slopes less than approximately 15%.  Management of grass 
strips becomes difficult on greater slopes.
 6 
Terraces are earth embankments or channels constructed across field slopes at 
varying spacings and grades.  They are commonly used on slopes as little as 5% and 
as great as 50%.  They benefit field management by reducing erosion, providing 
maximum retention of moisture for crop use by removing surface runoff water at a 
nonerosive velocity, and reforming land surface while improving farmability.  They also 
reduce pollution by decreasing the rate of runoff water from agricultural fields.
  The most 
significant disadvantage of terraces is cost: excavation is expensive.
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MATERIALS AND METHODS 
 
Site Description: 
  The site selected for this study is located in Marcellus, New York, approximately 
20 miles southeast of Syracuse.  The field data was obtained from a database kept by 
the National Soil Erosion Lab at Purdue University.   Research on soil erosion was 
performed in Marcellus, NY from 1939 to 1946.  Several plots with varying management 
practices were selected and actual field data collected.  Four plots were chosen for this 
study.  The data was collected between 1940 and 1942.  Each plot was 73 feet long and 
21 feet with slopes varying from 18 to 19%.  The crop/land management was row crop, 
continuous corn – spring chisel plow.  Appendix 1 displays detailed information of the 
crop and land management schedules for both spring chisel plow tillage and no-till.  The 
area received an annual average rainfall amount of 37 inches.  Data showed that the 
four plots were experiencing erosion rates between 10 and 25 tons/acre/year.
8 The soil 
series and texture of all four plots was Marilla, silt loam.
9  
 
Sensitivity Analysis: 
  A sensitivity analysis was performed prior to site data simulations.  Model 
sensitivity r efers to how much an output changes as certain model parameters are 
changed.  Parameter minimum and maximum values were entered into the model 
resulting in output values for each condition.  Sensitive parameters were determined 
using the equation: 
   5 
 
 
where S is the relative sensitivity index, b1 and b2 are the corresponding values for the 
output, and p1 and p2 represent the minimum and maximum parameter values possible 
under field conditions.
10  The results of the sensitivity analysis can be seen in Figure 1. 
 
Figure 1. Sensitivity Analysis Results: 
Parameter  Unit  MIN value  MAX value  Output units  S-value 
Slope  %  18.0  19.0  59.8 / 63.3  1.052 
Initial Saturation  %  50  90  34.6 / 34.6  0.000 
Interrill Erodibility  lb*s/in**4  3.2  5.5  35.0 / 34.0  - 0.055 
Rill Erodibility  S/ft  0.001  0.0035  16.5 / 36.6  0.681 
Critical Shear  lb/ft
2  0.01  0.09  46.9 / 31.0  - 0.255 
Eff. Hyd. Cond.  In/hr  0.05  0.4  52.5 / 13.3  - 0.766 
 
Figure 1 shows that the most sensitive parameters tested were slope, effective 
hydraulic conductivity, and rill erodibility, while the other parameters show low 
sensitivity. 
 
Calibration: 
  Once sensitive parameters were determined, calibration of the model was 
performed.  Calibration, which is critical for empirical models such as WEPP, is the 
process of changing sensitive parameters until the simulated output, annual soil erosion 
rate in this study, meets observed output.  Observed output is not modeled, it is actual 
data collected in the field.  For this study, soil erosion rates observed in 1942 were used 
for calibration.  Weather data for 1942 (34 inches of rain) was entered into WEPP.  
Because of their sensitivity, interrill and rill erodibility, critical shear, and effective 
hydraulic conductivity were the parameters that could be altered until the simulated 
output equaled the observed output.  Slope was not considered because slope was a 
known variable.  Calibration was done separately for all four plots. Only rill erodibility 
and effective hydraulic conductivity needed to be changed to meet the observed output 
of the four plots.  The results of the calibration can be seen in Figure 2. 
 
Figure 2. Calibration Results  
Base value obtained from WEPP soil data series: 
Parameter  Value  Unit 
Interrill Erodibility  4.315  lb*s/in**4 
Rill Erodibility  0.002407  S/ft 
Critical Shear  0.0731  lb/ft
2 
Eff. Hyd. Cond.  0.05669  In/hr   6 
 
Calibrated values obtained from WEPP simulations: 
Variables  Units  Plot 1  Plot 2  Plot 3  Plot 4 
Target Output  tons/acre/year  19.1  18.3  15.6  12.6 
Slope  %  18.9  18.4  19.0  18.0 
Interrill Erodibility  lb*s/in**4  4.315  4.315  4.135  4.315 
Rill Erodibility  S/ft  0.002  0.0035  0.002407  0.002407 
Critical Shear  lb/ft
2  0.0731  0.0731  0.0731  0.0731 
Eff. Hyd. Cond.  in/hr  0.0126  0.05  0.0425  0.063 
 
Validation: 
  Once calibrated, a validation analysis was performed to determine the accuracy 
of the model.  Validation includes calibrating a known year of data and simulating 
another year of data where the output is also known.  In this study, 1942 was used to 
calibrate and 1940 was used to validate.  The only variable that changed between 1940 
and 1942 was rainfall (40 inches and 34 inches respectively).  The 1940 weather data 
was entered into WEPP and a one-year simulation was run using the calibrated 
parameters.  The results of the validation can be seen in Figure 3. 
 
Figure 3. Validation comparing observed and simulated output: 
Plot  Slope  Observed 
(tons/acre) 
Simulated 
(tons/acre) 
1  18.9  24.6  20.2 
2  18.4  11.0  15.8 
3  19.0  13.2  16.4 
4  18.0  18.4  15.3 
 
As expected, variability was detected between the observed and simulated data 
(average difference of 3.9 tons/acre).  From the data presented in Figure 3, the model 
does not appear to simulate more accurate for higher or lower slope values  – 
differences can be seen for both conditions.  The observed and simulated were plotted 
against each other in order to determine a regression line, which is an indicator of how 
accurate the model represents the observed field conditions.  An R
2 value of 0.60 was 
calculated.  This value does not represent an extremely accurate model, R
2 values of 
>0.90 were desired.  But the regression line is not the only factor to consider when 
evaluating the model’s accuracy.  Trends can be still be seen for annual erosion values 
under different management practices.  For example, if no-till is simulated, the annual 
erosion rate will decrease significantly.  But the accuracy of by exactly how much the 
erosion rate will decrease cannot be confidently predicted with an R
2  value of 0.60.  
Figure 4 displays the regression line. 
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Figure 4. Validation Regression Line: 
R
2 = 0.60
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RESULTS 
 
  Once sensitivity and calibration analyses were performed, implementations of 
better management practices were simulated.  Because each plot was only 73 X 21 
feet, there was not enough space available to design practical management practices.  
Consequently, a theoretical hillslope was designed assuming it shared similar 
characteristics of the four plots.  The hillslope dimensions are 300 feet in length and 200 
feet in width (area = 1.4 acres).  Marilla soil series and an average slope of 18.6% were 
assumed for the entire field.  The soil parameters of all four plots were averaged using 
the calibrated data and can be seen in Figure 5. 
 
Figure 5. Average soil parameters used in WEPP simulations: 
Variables  Average Value  Units 
Slope  18.6  % 
Interrill Erodibility  4.315  lb*s/in**4 
Rill Erodibility  0.002579  S/ft 
Critical Shear  0.0731  lb/ft
2 
Eff. Hyd. Cond.  0.04203  in/hr 
   
Simulations: 
  Five management practices were simulated in WEPP using the calibrated 
parameters shown in Figure 5.  These included the initial conditions (original conditions 
used in 1942), a 100 X 60 foot grass strip located at the end of the field, a 40-foot 
terrace located in the middle of the field, no-till continuous corn crop system throughout 
the field, and no-till plus a terrace.  The results of the simulations are shown in Figure 
6.
11 
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Figure 6. WEPP Simulation Results: 
BMP  1  2  3  4  5 
Annual Rainfall (in)  34.0  34.0  34.0  34.0  34.0 
Average Runoff (in)  4.30  2.40  3.74  2.83  2.60 
Sediment Loss (T/A/Y)  58.3  48.0  27.3  2.2  1.6 
Sediment Yield (T/A/Y)  58.3  13.1  25.5  2.2  1.6 
 
BMP:  1. Initial Conditions, continuous corn – spring chisel plow system (no BMP used) 
2. Grass Strip located at end of field, 60 feet long, continuous corn – spring chisel 
plow system 
3. Terrace located in middle of field, 40 feet long, continuous corn – spring chisel 
plow 
  4. No-till continuous corn 
  5. No-till continuous corn and terrace used in BMP #3 
 
Initial Conditions (1): 
The initial field conditions were simulated using the same management 
conditions that existed in 1942: row crop, continuous corn – spring chisel plow. Refer to 
Appendix 1 for detailed information on continuous corn – spring chisel plow.  As seen in 
Figure 6, the simulated average soil loss was 58.3 tons/acre/year.  This was used as 
the base erosion value – the implementation of better management practices attempt to 
lower values below 58.3 tons/acre/year with the final goal being to reduce values below 
5 tons/acre/year. 
The maximum soil loss occurring at the 300-foot point of the profile was 110 
tons/acre/year with a standard deviation of 33.7 tons/year/acre.  The average amount of 
sediment leaving the profile was 58.3 tons/acre/year, indicating all of the eroded soil 
was in fact leaving the field.     
 
Grass Strip (2): 
  A 60 X 100 foot grass (orchardgrass) strip was placed at the end of the hillslope 
profile (240 – 300 ft).  The crop/management practices remained row crop, continuous 
corn – spring chisel plow.  As seen in Figure 6, the simulated average soil loss was 48.0 
tons/acre/year.  The maximum soil loss occurring at the 240-foot point of the profile was 
91.9 tons/acre/year with a standard deviation of 27.9 tons/acre/year.  The average 
amount of sediment leaving the profile was reduced to 13.1 tons/acre/year.  The 
average deposition value was 126.7 tons/acre/year with a maximum value of 568.4 
tons/acre/year occurring at the 240-foot point of the field, indicating the majority of the 
eroded soil was accumulating at the front edge of the grass strip.   
  Although erosion values were reduced by approximately 10 tons/acre/year after 
adding the grass strip, 48.0 tons/acre/year is still an excessive amount of soil loss for an 
agricultural field.  This simulation proved that implementing grass strips on slopes 
greater than 15% is generally not effective. 
 
Terrace (3): 
  A 40 X 200 foot broad-base terrace was placed in the middle of the hillslope 
profile (130 – 170 ft).  Appendix 2 shows the original hillslope profile versus the terrace   9 
design profile.  Adding the terrace increased the slope above and below the terrace to 
21.5%.  The crop / management practices remained row crop, continuous corn – spring 
chisel plow.  As seen in Figure 6, the simulated average soil loss was 27.3 
ton/acre/year.  The maximum soil loss occurring at the 300-foot point of the profile was 
111.8 tons/acre/year with a standard deviation of 2.6 tons/acre/year.  The average 
amount of sediment leaving the profile was 25.5 tons/acre/year.  The average 
deposition value was 25.5 tons/acre/year with a maximum value of 156.7 tons/acre/year 
at the 132-foot point of the field, indicating that most of the deposition was occurring in 
the base of the terrace. 
  Although the terrace reduced the erosion rate by more than one-half of the initial 
conditions, 27.3 tons/acre/year is still an excessive amount of soil loss for an agricultural 
field.  Also, the terrace reduced erosion on the front half of the hillslope profile, but 
below the terrace (>140-feet), erosion drastically increases.  The terrace only reduced 
erosion in a portion of the field, not the entire field.       
 
No-till (4): 
Continuous corn, no-till was simulated using an average slope of 18.6% for the 
entire field.  Refer to Appendix 1 for detailed information on continuous corn – no-till.  As 
seen in Figure 6, the simulated average soil loss was 2.2 tons/acre/year.  The maximum 
soil loss occurring at the 300-foot point of the profile was 6.0 tons/acre/year with a 
standard deviation of 1.8 tons/year/acre.  The average amount of sediment leaving the 
profile was 2.2 tons/acre/year, indicating all of the eroded soil was in fact leaving the 
field.  No-till reduced soil loss by more than 25 times that of the initial conditions.  
 
No-till + Terrace (5): 
  Continuous corn – no-till and the terrace design from BMP #3 was simulated to 
see if erosion could be reduced below 2.2 tons/acre/year.  As seen in Figure 6, the 
simulated average soil loss was 1.6 ton/acre/year.  The maximum soil loss occurring at 
the 300-foot point of the profile was 6.6 tons/acre/year with a standard deviation of 2.0 
tons/acre/year.  The average amount of sediment leaving the profile was 1.6 
tons/acre/year.  The average deposition value was 9.4 tons/acre/year with a maximum 
value of 14.6 tons/acre/year at the 132-foot point of the field, indicating that most of the 
deposition was occurring at the base of the terrace. 
 
Cost Analysis:  
  The total cost of each management practice, which included an initial design cost 
and an annual cost, was calculated.  Under the initial conditions, the annual cost is 
approximately $200.  This cost assumes that all equipment needed for continuous corn 
– spring chisel has already been purchased.  Although the annual cost seems low, the 
fact that the field in this study is only 1.4 acres in area must be considered.  The annual 
and design cost of the grass is approximately $4,500.  The annual and design cost of 
the terrace including excavation costs is approximately $15,000.  The annual cost of the 
no-till continuous corn management  including the cost of a new John Deere No-till 
Planter is approximately $18,000.  The annual cost of the no-till + terrace is 
approximately $33,000.  Refer to Appendix 3 for detailed calculations of the cost 
analysis.
12,13,14     10 
 
  RECOMMENDATION AND CONCLUSION 
 
  After using WEPP simulations and a cost analysis of each better management 
practice, continuous corn  – no-till is recommended for this particular study. WEPP 
predicts that a field under these conditions would lose an average annual value of 2.2 
tons/acre/year, well below the acceptable average of 5 tons/acre/year.  Not only is 
erosion effectively controlled, field profitability will be higher over a longer period of time 
as a consequence of the low soil loss values.  Although the initial cost of converting to 
no-till crop management is high due to cost of the no-till planter, the average annual 
cost may in fact decrease due to lower fuel costs.  No-till also provides advantages that 
are not seen with conventional tillage methods including higher infiltration rates, 
reduction of contaminant levels in runoff water, and significant reduction of erosion.   
  This study has analyzed the soil loss of an agricultural field in Marcellus, New 
York using WEPP.  Soil parameters were tested for sensitivity, and the model was 
calibrated and validated using observed data from the 1940s.  Three better 
management practices including no-till crop management, grass strips, and terraces 
were simulated, and erosion rates reported for each scenario.  In addition, a cost 
analysis of each management practice was calculated to assist in making a 
recommendation that not only reduces erosion, but is economically feasible.  
  Although the calibrated model was not accurate according the regression line 
(R2 = 0.60), this study demonstrates the fact that models do not need to be extremely 
accurate to be effective.  WEPP displays the general trend that as better management 
practices are installed, erosion is reduced.  This trend was seen in all three 
management practices.  Using the WEPP simulations, no-till reduced soil loss the most 
(2.2 tons/acre/year).  Although this exact number is most likely not accurate, we know 
that erosion will be most greatly decreased by no-till management.  Further studies 
could be done on this site using more extensive data presented in the NSERL database 
that may produce more accurate representations of actual field conditions.   11 
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Appendix 1. Crop and Land Management Information 
         
Description:  Continuous Corn - Spring Chisel Plow   
Number  Date  Operation Type  Name  Comments 
1  01/01/2001  Initial Conditions  corn after corn  - 
2  04/15/2001  Tillage  Chisel plow  Depth: 8 in; Type: Pri 
3  04/25/2001  Tillage 
Field 
Cultivator, 
secondary 
tillage, 
sweeps per 12 
- 20"  Depth: 4in; Type: Sec 
4  05/01/2001  Tillage  Tandem Disk  Depth: 4 in; Type: Sec 
5  05/10/2001  Tillage 
Planter, 
double disk 
openers  Depth: 2 in; Type: Sec 
6  05/10/2001  Plant - Annual 
Corn, 
Jefferson IA, 
High 
Production 
125 bu/ac  Row Width: 30 in 
7  06/05/2001  Tillage 
Cultivator, 
row, multiple 
sweeps per 
row  Depth: 3 in; Type: Sec 
8  10/15/2001  Harvest - Annual 
Corn, 
Jefferson IA, 
High 
Production 
125 bu/ac  - 
         
Description:  Continuous Corn - No Till     
Number  Date  Operation Type  Name  Comments 
1  01/01/2001  Initial Conditions  corn after corn  - 
2  05/15/2001  Tillage 
Planter, no-till 
with fluted 
coulter  Depth: 2 in; Type: Sec 
3  05/20/2001  Plant - annual 
Corn, 
Jefferson IA, 
High 
Production 
125 bu/ac  Row Width: 30 in 
4  10/20/2001  Harvest - annual 
Corn, 
Jefferson IA, 
High 
Production 
125 bu/ac  - 
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Appendix 2. Terrace Design
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Appendix 3. Cost Analysis of Better Management Practices       
             
No-till Continuous Corn Budget:           
Activity  Operation Name  Hours/acre  Labor  Fuel  Total/acre ($) 
Marcellus Farm 
($) 
1  Fertilizer application  0.08  0.56  0.39  0.95  1.33 
2  Nitrogen application  0.08  0.59  0.41  1.00  1.40 
3  Planting  0.20  1.42  0.99  2.42  3.39 
4 
Preemergent herbicide 
application  0.08  0.59  0.41  1.00  1.40 
5 
Postemergent herbicide 
application  0.08  0.59  0.41  1.00  1.40 
6  Harvest  0.32  2.21  2.38  4.59  6.43 
Total fuel and labor cost              $15.34 
             
Materials and services              
Activity  Material  Quantity  Cost/unit ($) 
Marcellus Farm 
($)     
1  No-till seed planter  1 unit  18000.00  18000.00     
2  DAP (18-46-0)  150 lb  0.14  21.00     
3  Potassium Chloride  45 lb  0.13  5.58     
4  Liquid Nitrogen  130 lb  0.25  32.50     
5  Corn Seed   0.33 bag  100.00  33.00     
6 
Preemergent herbicide 
application  1 acre  24.00  33.60     
7 
Postemergent herbicide 
application  1 acre  12.00  16.80     
Repair           10.24     
Management           11.00     
Overhead and miscellaneous        8.70     
Interest on operating capital (10% of above expenses for 6 months)     9.69     
Total Operating Cost        $18,182.11     
             
  Total Cost = $18,197.45           
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Spring Chisel Plow Continuous Corn Budget:           
Activity  Operation Name  Hours/acre  Labor  Fuel  Total/acre ($) 
Marcellus Farm 
($) 
1  Fertilizer application  0.08  0.56  0.39  0.95  1.33 
2  Chisel Plowing  0.14  1.01  0.71  1.72  2.41 
3  Nitrogen application  0.08  0.59  0.41  1.00  1.40 
4  Disking  0.15  1.08  0.75  1.83  2.56 
5  Planting  0.20  1.42  0.99  2.42  3.39 
6 
Preemergent herbicide 
application  0.08  0.59  0.41  1.00  1.40 
7 
Postemergent herbicide 
application  0.08  0.59  0.41  1.00  1.40 
8  Harvest  0.32  2.21  2.38  4.59  6.43 
Total Fuel and Labor Cost              $20.31 
             
Materials and services (assuming equipment for chisel plow has already been 
purchased        
Activity  Material  Quantity  Cost/unit ($) 
Marcellus Farm 
($)     
1  DAP (18-46-0)  150 lb  0.14  21.00     
2  Potassium Chloride  45 lb  0.13  5.58     
3  Liquid Nitrogen  130 lb  0.25  32.50     
4  Corn Seed   0.33 bag  100.00  33.00     
5 
Preemergent herbicide 
application  1 acre  24.00  33.60     
6 
Postemergent herbicide 
application  1 acre  12.00  16.80     
Repair           10.24     
Management           11.00     
Overhead and miscellaneous        8.70     
Interest on operating capital (10% of above expenses for 6 months)     9.69     
Total Operating 
Cost           $182.11     
             
  Total Cost = $202.42           
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Spring Chisel Plow Continuous Corn with Grass Strip Budget:         
Activity  Operation Name  Hours/acre  Labor  Fuel  Total/acre ($) 
Marcellus Farm 
($) 
1  Fertilizer application  0.08  0.56  0.39  0.95  1.14 
2  Chisel Plowing  0.14  1.01  0.71  1.72  2.06 
3  Nitrogen application  0.08  0.59  0.41  1.00  1.20 
4  Disking  0.15  1.08  0.75  1.83  2.20 
5  Planting  0.20  1.42  0.99  2.42  2.90 
6 
Preemergent herbicide 
application  0.08  0.59  0.41  1.00  1.20 
7 
Postemergent herbicide 
application  0.08  0.59  0.41  1.00  1.20 
8  Harvest  0.32  2.21  2.38  4.59  5.51 
Total Fuel and Labor Cost              $17.41 
             
Materials and services (assuming equipment for chisel plow has already been 
purchased        
Activity  Material  Quantity  Cost/unit ($) 
Marcellus Farm 
($)     
1  DAP (18-46-0)  150 lb  0.14  21.00     
2  Potassium Chloride  45 lb  0.13  5.58     
3  Liquid Nitrogen  130 lb  0.25  32.50     
4  Corn Seed   0.33 bag  100.00  33.00     
5 
Preemergent herbicide 
application  1 acre  24.00  33.60     
6 
Postemergent herbicide 
application  1 acre  12.00  16.80     
Repair           10.24     
Management           11.00     
Overhead and miscellaneous        8.70     
Interest on operating capital (10% of above expenses for 6 months)     9.69     
Total Operating Cost        $182.11     
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Grass Strip Construction             
Activity  Material  Cost/ft^2 ($) 
Marcellus Farm 
($)       
1  Orchardgrass Seeds  0.7  4200.00       
2  Lime Application  0.00018  1.08       
3  Broadcase Fertilizer  0.0002  1.20       
4  Yearly Maintenance   0.008  48.00       
Total Grass Strip Cost     $4,250.28       
             
  Total Cost = $4,449.80           
             
             
Spring Chisel Plow Continuous Corn with Terrace Budget:         
Activity  Operation Name  Hours/acre  Labor  Fuel  Total/acre ($) 
Marcellus Farm 
($) 
1  Fertilizer application  0.08  0.56  0.39  0.95  1.33 
2  Chisel Plowing  0.14  1.01  0.71  1.72  2.41 
3  Nitrogen application  0.08  0.59  0.41  1.00  1.40 
4  Disking  0.15  1.08  0.75  1.83  2.56 
5  Planting  0.20  1.42  0.99  2.42  3.39 
6 
Preemergent herbicide 
application  0.08  0.59  0.41  1.00  1.40 
7 
Postemergent herbicide 
application  0.08  0.59  0.41  1.00  1.40 
8  Harvest  0.32  2.21  2.38  4.59  6.43 
Total Fuel and Labor Cost              $20.31 
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Materials and services (assuming equipment for chisel plow has already been 
purchased        
Activity  Material  Quantity  Cost/unit ($) 
Marcellus Farm 
($)     
1  DAP (18-46-0)  150 lb  0.14  21.00     
2  Potassium Chloride  45 lb  0.13  5.58     
3  Liquid Nitrogen  130 lb  0.25  32.50     
4  Corn Seed   0.33 bag  100.00  33.00     
5 
Preemergent herbicide 
application  1 acre  24.00  33.60     
6 
Postemergent herbicide 
application  1 acre  12.00  16.80     
Repair           10.24     
Management           11.00     
Overhead and miscellaneous        8.70     
Interest on operating capital (10% of above expenses for 6 months)     9.69     
Total Operating 
Cost           $182.11     
             
Terrace 
Construction                 
Activity  Operation 
Quantity 
(yd^3)  Cost/yd^3 ($) 
Marcellus Farm 
($)     
1  Excavation  4880.51  3.00  14641.53     
Yearly Maintenance and Repair        400.00     
Total Terrace Cost        $15,041.53     
             
  Total Cost = $15,243.95           
             
             
No-till Continuous Corn + Terrace Design Budget:         
Operation  Cost ($)           
No-till  18,197.45           
Terrace Design  15,243.95           
Total Cost  $33,441.40           
 